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PROBLEM TO BE SOLVED: To provide a semiconductor device provided with 
a completely depleted MOSFET and a partially depleted MOSFET, both having 
satisfactory characteristics on the same substrate without controlling the 
impurity concentrations in channel regions and a method for manufacturing 
the device. 

SOLUTION: This semiconductor device 10 is provided with a completely 
depleted silicon-on-insulator(SOI) MOSFET 12 and a partially depleted SOI 
MOSFET 14, which are separated from each other by a element separating 
film 4 on the same SOI substrate. The substrate has an embedded oxide film 
2 and an SOI film 3 successively formed on a silicon substrate 1. The film 
thicknesses of the gate oxide film 5 and SOI layer 3 of the completely 
depleted SOI MOSFET 12 are made smaller than those of the gate oxide film 
5 and SOI layer 3 of the partially depleted SOI MOSFET 14, and the impurity 
concentration in the channel region of the MOSFET 12 is made lower than 
that in the channel region of the MOSFET 14. 
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(OffitD L £ l.mnE.V tomi*. 0. 3 V*Ig,t:/J\3< 
t*Ci*{T?5. ^iSSISOl -MOSF 

E T 1 2 ©^F&^Sig^StJfctf'Jcfc U *>B< iSSTt*© 



[0 0 2 4] jgfifcffSfigffH 2 
^HfiSJfclH^. ff!2©&l8IC<S3¥iStt!g|gtf>2lJ5gff$ 

uro-ere&s. 04 (f) iz*mmmmm<D*mi*m 
mommmzTF-tmwmv&z. *nmmmm<D*mi* 

£SB 20.14. 04 (f) ic^-TJ:5lc. ^»gim4ic 

.fcoT^ttSt^ft/t^^SIUSO I - MOSFET 
1 2 tfiMfrffiSS SOI - MOSFET1 4 £ £|h)— S 

0 i &m±izffiz-xi.\z>. s o i mm*. '>'j^>mvsi 

1 ±(CiI&8S<fbflii2<fcSO I «3<t£«*TU.S. 
tfc^g 1 0 <7>SP»SS3a SOI - MOSFET1 2 T 
14. SO I H3<E>flgJ?Tsoi 2I4. TSOI 2 = 5 9 n m 

-c&y. ^*;M$igccD7Kn>fflgNA2(i. na2 = 5 

XI 0'7cn-3Tfe-5,, — -ft. S^SSS'SO I • MOS 
FET14TI*. SO I «3 ©PUT SO I 114. TSOI 

1 =5 6nmT*lJ, ^r^-^^CO^a >jggNA 1 
14. Na 1 = 3 X 1 0 cm-3 HS6ff5^J 1 <D¥ 

0(4. gUttSSMSO I • MO S F E T 1 4 £^±^5 
PS O I • MOS FET 1 2 izi3.W}Ci£B<D?- t-mt 

[0 0 2 5];*IC. 0 3StX0 4*#R3UT. HJSfBlt 
0|J 2 2 0 <DiSil^;i*giWf 0 3 

(a) (c) &t/0 4 (d) ~ (f) u*m&gim 

2 o z&m-r z&x.m-c<Dmmm&7ji-rmmmT3!>z>. 

5fe-T. 0 3 (a) (C^t-^eXC. -> U =l >S« 1 ±(CS 
&&<bJl 2, SOI13 * s O I g«±icist 

^SI^bM4^fig|^LT. ^JSSO I - MOS 
F E T JfJfiE^HE 1 2 StXSB^^SJ SOI -MOSFE 

t«m«« 1 4 zmmrz, m^mmitm. 4 

S O I H 3 <DIBII1I4. ffijxlf 6 5 n m (CfSS^ 

H3lC?re). C0?y- h7HP>;±AcDK-X«l4. 
XI45X1 0'7 cm-3 |C^St--5. 0 3 (b) izijk 

f<fc 5 IC. SOI St5±lC^)l 1 0 n m<DSS 1 ^- h& 
-fbH8€rfiStS$1±^. COit> ^ 1 f- Vm\Lm<»tfL 
m\z J; y SO l 13 <£>SB<D-> ij n >^;Sg$ti*>S: 
«t>. SO I 13 <D^)5li^ 6 0 n m (t^E-5o 

[0026] ;*ic, 03 (c) i^-Tctoic. :7*mj 

£g|5#£5§!! SOI -MOSFE T^fiE^HE 1 4 iCffJfiS 
U. S O I -MOSF 2©S 

1 h^bK8^S9?MIC^*-r-5. 0 4 (c) 4>. 
5 l4gP^5SJ SOI -MOSFE TffJfiKiUa 1 4 (C^ 

s-r-sm i y- h^bss^si*-r-5. 
[0027] @4 (d) icjs-f<fc5ic. 

VX^^iiU, SO I St5^lC^2^- hSMb^9 
Ig1 V- ^^b^8«:I2^J[S^^/^: 
^SSIU MOSFET ff*fiJc^igf 1 2 TI4. ?~ Y-Uit 
M9CDMJ5I4 8 nmlC^U. S O I M 3 <D^I5I4 5 6 n 
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$/c, ^iS5i!SOI - MOSFETM 
15$ i 2TI4. ^^^^fil^cOTKP^mi y-h8Ht 

□ >ggl4. 5X1 017 cm -3 3 x 1 0 " cm-3 lcf£ 

2^ SO I • MOS F ETJE/SfMM 4±<D?-t*mt 
I«DI1», ilflnSUfclCTtE-SAcifclC, 1 2 nmlCfcU. 
SO I € 3 CDfUSli 5 9 
[0 0 2 8] ;*[C, 0 4 (e) lC^-f<fc ? (C. 
iSOl • MOS F E T Jf*fiEM$ 1 2 &tfg|J#S23y S 
Ol • MOS F ETffSfiS^JgEl 4^e.lg2y- 

9&±Tmvm<o m^x. 02 (f) ic^-r^ic. 
[0029] ussjb^j 2 "cis. %±&±m SOI • M 

O S F E T 1 2 <hgWS£§y SOI - MOSFET14 

<tii. usshsihwi hmmz. tti^timtz* s o is 
lioy- hKfkffil 2 3 «*rr«. 

[0 0 3 0] 

[IBWOttS] **WCJ:*l«. ai92i!SO I • M 

osFET©y-hS«©n. soiffoiuv&tf 
^+*jua*©*iMraw*\ wtfsssiso 1 • mo 

S FET©y- httfcfltQKJ*. SOI jioki&roct- 

* *)m&<D*&ynskm<tL v /j* setter* c <t tc j: 

IMOS F ETiai5»S2^MO S F ETt4^t*¥ 



[H®cDfg#/aifti8] 

[Hi] Hi (a) (c) 14. -tn-fn. USSJKSg 
to 1 <D#j»<*SS^i!ljlf *#XgT©IMI»*5R-rW 
SHT&-3. 

[H2] H2 (d) t (e) 14. H1 (c) 

T©JI«j§£5F-r»r®HT»-5. 
[H3] H3 (a) (c) 14, -ttl-ttl. SUSJfcli 
m 2 <D¥«{tSK«Htt*-«&X&-ca>JI1l&«;i;-*-Kr 

[H4] H4 (d) (f) 14. -tft-eh. H3 
(c) lc*l\T. IISSJf5Si^J2<0¥«<*^§«:lliiit-'5 

[H5] H5 (a) (d) 14. -ttl-ftl. SE*<0¥ 

sn»s«*«ia-r**xa-c©«iiia**t-»iBH-c» 

1 •> >j □ >w& 
2 

3 SO If 

4 ^^»86SI<kfS 

5 »#S2S!SOI ■MOSFETBtt«*Oiiy 
- bWUtWk 

6 y-hB« 

8 m i y- hKftjn 

i o Stfiflgttffl i 

12 5c£^5J!JSO I • MO S F E T JfcfiKfS 

1 4 SOI • M O S F E T JfcfiSH 

2 0 SflBgflMI 2 
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[0 2] 



Ca> 



1 i/ya>S<5 



^^^^^^^^ 



(b) 



(e> 



3 soi a 

^ 



(c) 



12 



14 

[@3] 

(a) 



P2j 3 SOI Jg | 1.4 | 



^2 




^4*^*HttS*4t» 

• 2 fgi*B$<bfSi 



2- 



1 i/'ja 



SOI MOSFET SOI MOSFET 



(d) 



12 



(e) 
3 

O: 



(b) 



3 soi /a 



4* : F#1MMfctt 
2ffii*BHbfll 
3-1 2/»j 3 >gtg 



(f) 



23fB3y-MHt« 

6<r- HQ 



Tax, }^ S*#*5Sa 




1 yi * 

Na, 12 &±*£2M N A2 14^SSS 

SOI MOSFET SOI MOSFET 



12 



14 



(8) ftBfJ¥1 1-298001 



i i i . i a i 

12 3SOI® 14 



^^^^^^^^^ ^^ 



(b) 



3 I i 1 



12 



14 



Cc) 



5 Y-bmitm 



\ Tsoi> i | Tsoi 



5 T ox2 1 




/ \ Naz S 

SOI MOSFET SOI MOSFET 



